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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an optical ap-
paratus and a method for calibrating the optical appara-
tus. More particularly, the present disclosure relates to a
three-dimensional (3D) object generating apparatus and
a method for calibrating the 3D object generating appa-
ratus.

Description of Related Art

[0002] Additive manufacturing, three-dimensional
(3D) printing, and rapid prototyping are technologies for
rapidly generating 3D object. The 3D information for gen-
erating 3D object may be made by software (such as
CAD) or 3D object scanner.
[0003] Stereolithography is a method and apparatus
for making 3D object by successively printing thin layers
of a curable material one on top of the other. A pro-
grammed movable beam shining on a surface or layer
of UV curable liquid is used to form a solid cross-section
of the object at the surface of the liquid. The object is
then moved, in a programmed manner, away from the
liquid surface by the thickness of one layer, and the next
cross-section is then formed and adhered to the imme-
diately preceding layer defining the object. This process
is continued until the entire object is formed.
[0004] US 2015/145177 A1 discloses a three-dimen-
sional (3D) object generating apparatus according to the
preamble of claim 1. Measures for stabilizing the optical
power in the flat-field scanning route are not disclosed.
[0005] US 6 129 884 A discloses a three-dimensional
(3D) object generating apparatus, wherein the optical
power of a laser power source is controlled based on the
signal of a photo detector sensing the optical power in
the flat-field scanning route. Control of laser output oc-
curs based on a combination of supplying a regulated
amount of voltage to an acusto-optic modulator (AOM)
located between the laser power source and a down-
stream frequency conversion element.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to enable
a three-dimensional (3D) object generating apparatus to
generate a three-dimensional (3D) object more precisely,
particularly under more constant conditions.
[0007] This problem is solved by a method as claimed
by claim 1 and by a three-dimensional (3D) object gen-
erating apparatus as claimed by claim 5. Further advan-
tageous embodiments are the subject-matter of the de-
pendent claims.
[0008] According to one aspect of the present disclo-
sure, a method for calibrating an optical power adapted

to be performed by a three-dimensional (3D) object gen-
erating apparatus comprising a laser light generator for
generating a linear beam and a flat-field convergent lens,
wherein a flat-field scanning route is formed when the
linear beam passes through the flat-field convergent lens,
the method comprising: proving a flat-field optical sensor,
a photo detector and a controller, wherein the flat-field
optical sensor is positioned on the flat-field scanning
route, the photo detector is positioned between the laser
light generator and the flat-field convergent lens, and the
controller is electrically connected to the flat-field optical
sensor, the photo detector and the laser light generator;
using the flat-field optical sensor to sense an optical pow-
er of the linear beam having passed through the flat-field
convergent lens and send a sensed signal based on the
sensed optical power to the controller; using the photo
detector to detect an optical power of the linear beam
that does not pass through the flat-field convergent lens
and send a detected signal based on detected optical
power to the controller; and using the controller to cali-
brate or adjust an optical power of the laser light gener-
ator based on the sensed signal from the flat-field optical
sensor and the detected signal from the photo detector,
particularly to provide a constant optical power.
[0009] According to a related aspect of the present dis-
closure, a three-dimensional (3D) object generating ap-
paratus includes an optical-transparent component, a la-
ser light generating module and a controller. The optical-
transparent component includes a working region. The
laser light generating module includes a light emitter for
outputting a spot beam, a polygon mirror, a flat-field con-
vergent lens, and a flat-field optical sensor. The polygon
mirror is rotatable around an axis for (re)directing the spot
beam into a linear beam. The flat-field convergent lens
is positioned between the laser light generating module
and the optical-transparent component, and a flat-field
scanning route is formed by the linear beam which has
passed through the flat-field convergence lens, and the
working region is within coverage of the flat-field scan-
ning route. The flat-field optical sensor is disposed be-
tween the flat-field convergent lens and the optical-trans-
parent component and is positioned on the flat-field scan-
ning route, wherein the flat-field optical sensor is config-
ured to sense an optical power of the linear beam and
generates a sensed signal based on the optical power
of the linear beam having passed the flat-field convergent
lens. Furthermore, a photo detector is positioned be-
tween the laser light generating module and the flat-field
convergent lens, wherein the photo detector is configured
to detect an optical power of the linear beam that does
not pass the flat-field convergent lens and to generate a
detected signal. The controller is electrically connected
to the laser light generating module, the flat-field optical
sensor and the photo detector, and the controller re-
ceives the sensed signal from the flat-field optical sensor
and the detected signal from the photo detector and cal-
ibrates or adjusts the optical power of the spot beam
based on the sensed signal from the flat-field optical sen-
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sor and the detected signal from the photo detector.

BRIEF DESCRIPTION OF DRAWING

[0010] The features of the invention believed to be nov-
el are set forth with particularity in the appended claims.
The invention itself, however, may be best understood
by reference to the following detailed description of the
invention, which describes an exemplary embodiment of
the invention, taken in conjunction with the accompany-
ing drawings, in which:

FIG. 1 is a schematic view of a three-dimensional
(3D) object generating apparatus according to the
present disclosure;
FIG. 2 is a sectional view of the 3D object generating
apparatus according to the present disclosure;
FIG. 3 is a top view of the 3D object generating ap-
paratus according to the present disclosure;
FIG. 4 is a sectional view of the of the 3D object
generating apparatus according to the present dis-
closure; and
FIG. 5 is a circuit block diagram of the 3D object
generating apparatus according to the present dis-
closure.

DETAILED DESCRIPTION OF THE INVENTION

[0011] A preferred embodiment of the present inven-
tion will be described with reference to the drawings.
[0012] Reference is made to FIG. 1 and FIG. 2; FIG 1
is a schematic view of a schematic view of a three-di-
mensional (3D) object generating apparatus according
to the present disclosure; FIG. 2 is a sectional view of
the 3D object generating apparatus according to the
present disclosure. The 3D object generating apparatus
(its reference numeral is omitted) includes an optical-
transparent component 100, a laser light generating
module 160, a flat-field optical sensor 20, and a housing
4. The housing 4 has an accommodating space 40 and
an opening 42 communicating with the accommodating
space 40. The optical-transparent component 100 is
placed on the opening 42. More particularly, the 3D object
generating apparatus may further include an adhesive
placed between the optical-transparent component 100
and the housing 4 for fastening the optical-transparent
component 100 on the housing 4. The housing 4 further
includes at least one sliding rail 44, as can be seen in
FIG. 1, wherein the sliding rail 44 is positioned on an
inner surface facing the optical-transparent component
100, and the laser light generating module 160 is assem-
bled with the sliding rail 44, so that the laser light gener-
ating module 160 can move along the sliding rail 44.
[0013] The optical-transparent component 100 in-
cludes a working region 102 and a periphery region 104
surrounding the working area 102. A fluid medium 5 (such
as photocurable resin) for producing a 3D object is ar-
ranged on the optical-transparent component 100 and in

the work region 102. The periphery region 104 of the
optical-transparent component 100 is, for example, con-
nected to the housing 4.
[0014] Reference is made to FIG 4. The laser light gen-
erating module 160 includes a photo detector 110, a fo-
cusing lens 112, a laser light generator 120, a flat-field
convergent lens 140, and a reflector 150. The laser light
generator 120 is configured to generate a linear beam.
The flat-field convergent lens 140 positioned between
the laser light generator 120 and the optical-transparent
component 100 allows the linear beam passing there
through and then a flat-field scanning route is formed.
The working region 102 is within a coverage of the flat-
field scanning route, thus the 3D object can be generated
within the fluid medium 20 which is selectively cured by
the linear beam generated by the laser light generator
120 brought to selective focus prescribed by a 3D model
information entering the 3D object generating apparatus.
[0015] The laser light generator 120 includes a light
emitter 122 and a light adjusting unit 124. The light emitter
122 is, for example, a laser diode, and is configured to
emit a spot beam (a light beam which can be focused to
very tiny spot). The light adjusting unit 124 includes a
collimator 1240, a converging component 1242, and a
polygon mirror 1244. The light adjusting unit 124 receives
the spot beam emitted from the light emitter 122, and
transmits the beam which is collimated (by the collimator
1240) and converged (by the converging component
1242) to the polygon mirror 1244. The polygon mirror
1244 is positioned in the optical path of the adjusted beam
and is rotatable around an axis 1246 for directing the
adjusted beam onto the flat-field convergent lens 140
and the reflector 150 and producing the linear beam. The
light emitter 122, the collimator 1240 and the converging
component 1242 may be assembled within a barrel 130
fixed onto a shell of the laser light generating module 160.
[0016] The flat-field optical sensor 20 is, for example,
placed on the optical-transparent component 100, and
the flat-field optical sensor 20 and the laser light gener-
ator 120 are arranged at the same side of the optical-
transparent component 100. The flat-field optical sensor
20 may be placed within the working region 102 or the
periphery region 104, and is configured to sense the op-
tical power (also called laser power) of the linear beam
passed through the flat-field convergent lens 140. The
flat-field optical sensor 20 is, for example, made of a
charge-coupled device (CCD) or a complementary met-
al-oxide-semiconductor device (CMOS).
[0017] The photo detector 110, the focusing lens 112,
and the reflector 150 are positioned between the laser
light generator 120 and the flat-field convergent lens 140.
The reflector 150 and the focusing lens 112 are posi-
tioned between the polygon mirror 1244 and the photo
detector 110 for forming an optical path to sense the op-
tical power of the linear beam that does not pass through
the flat-field convergent lens 140. More particularly, the
reflector 150 may be mounted on the shell of the laser
light generating module 160, and the focusing lens 112
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is disposed between the reflector 150 and the photo de-
tector 110 and may be positioned such that the focal point
of the focusing lens 112 is on the photo detector 110 for
deriving the laser power at a higher accuracy. In practice,
the reflector 150 redirects a part of the linear beam from
the polygon mirror 1244 to the focusing lens 112 posi-
tioned upstream from the photo detector 110, and the
linear beam is then focused onto the photo detector 110.
The photo detector 110 senses the optical power of the
linear beam that does not pass through the flat-field con-
vergent lens 140, and then generates a detected signal
based on the sensed optical power of the linear beam
that does not pass through the flat-field convergent lens
140.
[0018] Reference is made to FIG. 5, the photo detector
110 and the flat-field optical sensor 20 are electrically
connected to the controller 40. The controller 40 is further
electrically connected to the light emitter 122. The con-
troller 40 may control the optical power of the spot beam
emitted from the light emitter 122 based on the optical
power of the linear beam sensed by the flat-field optical
sensor 20. However, the controller 40 may also control
the optical power of the spot beam emitted from the light
emitter 122 based on a difference between the optical
power of the linear beam sensed by the flat-field optical
sensor 20 and that detected by the photo detector 110.
[0019] The controller 30 may have a lookup table pro-
viding related data for setting the optical power of the
spot beam emitted from the light emitter 122 based on
the optical power(s) of the linear beam sensed by the
flat-field optical sensor 20 or/and detected by the photo
detector 110; thus the controller 30 can obtain the optical
power of the spot beam emitted from the light emitter 122
according to the lookup table while the optical power of
the linear beam is sensed by the flat-field optical sensor
20 or/and detected by the photo detector 110.
[0020] It should be noted that the flat-field convergent
lens 140 changes its transmittance and refractive prop-
erties with age. The controller 30 can determine whether
the flat-field convergent lens 140 ages or not based on
the optical power sensed by the flat-field optical sensor
20 and that detected by the photo detector 110 since the
flat-field optical sensor 20 is configured to sense the op-
tical power of the linear beam passing through the flat-
field convergent lens 140 and the photo detector 110 is
configured to detect the optical power of the linear beam
that does not pass through the flat-field laser convergent
lens 140. More particularly, when the flat-field convergent
lens 140 ages, the optical power of the linear beam that
has passed through the flat-field convergent lens 140 is
less than that that does not pass through the flat-field
convergent lens 140 since the material properties and
refractive coefficient of the flat-field convergent lens 140
is changed. Thus the controller 40 may determine wheth-
er the flat-field convergent lens 140 ages or not based
on the difference between the sensed signal and the de-
tected signal. If the flat-field convergent lens 140 ages,
the controller 30 may calibrate the optical power of the

spot beam emitted from the light emitter 122 to make the
optical power of the linear beam that has passed through
the aged flat-field convergent lens 140 to be constant for
stabilizing the quality of the 3D object.
[0021] Besides, the controller 30 may generate a warn-
ing signal when the optical power of the linear beam that
has passed through the flat-field laser convergent lens
20 is lower than a preset optical power to indicate to the
user that the flat-field convergent lens 140 is inadequate
to transmit a linear beam.
[0022] The calibrating procedure for calibrating the op-
tical power of the linear beam of the 3D object generating
apparatus may be performed before a 3D object gener-
ating procedure is performed; however, the calibrating
procedure may also be performed while the 3D object
generating procedure is performed or after the 3D object
generating procedure has been performed.
[0023] The calibrating procedure for calibrating optical
power of the 3D object generating apparatus starts with
driving the laser light generator 120 to generate the linear
beam by a controller 30, the linear beam is projected to
the working region 102.The flat-field optical sensor 20
then senses the optical power of the linear beam and
sends the sensed signal based on the sensed optical
power to the controller 30.
[0024] Thereafter, the controller 30 obtains the optical
power of the spot beam emitted from the light emitter 122
based on the lookup table and the sensed signal. When
the optical power of the linear beam sensed by the flat-
field optical sensor 20 is lower than the preset optical
power for curing the fluid medium 5 and the optical power
of the spot beam emitted from the light emitted 122 is
higher than a normal operating optical power, the con-
troller 30 increases the optical power of the spot beam
emitted from the light emitter 122. On the contrary, when
the optical power of the linear beam sensed by the flat-
field optical sensor 20 is higher than the preset power
and the optical power of the spot beam emitted from the
light emitted 122 is higher than the normal operation op-
tical power, the controller 30 decreases the optical power
of the spot beam emitted from the light emitter 122.
Therefore, the optical power of the linear beam that has
passed through the flat-field convergent lens 120 can be
calibrated to be constant, and the quality for generating
the 3D object is stabilized.
[0025] Moreover, the controller 30 may output a warn-
ing signal when the photo power of the spot beam emitted
from the light emitted 122 is lower than the normal oper-
ating photo power to indicate to the user that the fluid
medium 5 cannot be well cured.
[0026] Furthermore, the controller 30 may calibrate the
optical power of the spot beam emitted from the light
emitter 122 based on the sensed signal generated by the
flat-field optical sensor 20 and the detected signal gen-
erated by the photo detector 110.
[0027] To sum up, the present invention provides a
method for calibrating the optical power of a 3D object
generating apparatus that includes the optical-transpar-
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ent component 100, the flat-field convergent lens 120,
and laser light generator including a light emitter 112.
The method starts with providing the flat-field optical sen-
sor 20 and the controller 30; the flat-field optical sensor
20 is positioned on the optical-transparent component
100, and the controller 30 is electrically connected to the
flat-field optical sensor 20 and the light emitter 122. The
flat-field optical sensor 20 senses the optical power of
the linear beam generated by the laser light generator
120 and passed through the flat-field convergent lens
140 and generates a sensed signal. The controller 30
calibrates the optical power of the spot beam emitted by
the light emitter 122 based on the sensed signal when
the optical power of the linear beam passed through the
flat-field convergent lens 140 is different from the preset
optical power to make the optical power of the linear
beam passed through the flat-field convergent lens 140
for curing the fluid medium 5 to be constant.

Claims

1. A method for calibrating an optical power adapted
to be performed by a three-dimensional (3D) object
generating apparatus comprising a laser light gen-
erator (120) for generating a linear beam and a flat-
field convergent lens (140), and a flat-field scanning
route is formed when the linear beam passing
through the flat-field convergent lens (140), the
method comprising:

proving a flat-field optical sensor (20), a photo
detector (110) and a controller (30), wherein the
flat-field optical sensor (20) is positioned on the
flat-field scanning route, the photo detector
(110) is positioned between the laser light gen-
erator (120) and the flat-field convergent lens
(140), and the controller (30) is electrically con-
nected to the flat-field optical sensor (20), the
photo detector (110) and the laser light genera-
tor (120);
using the flat-field optical sensor (20) to sense
an optical power of the linear beam having
passed through the flat-field convergent lens
(140) and send a sensed signal based on
sensed optical power to the controller (30);
using the photo detector (110) to detect an op-
tical power of the linear beam that does not pass
through the flat-field convergent lens (140) and
send a detected signal based on detected opti-
cal power to the controller (30); and
using the controller (30) to calibrate an optical
power of the laser light generator (120) based
on the sensed signal from the flat-field optical
sensor (20) and the detected signal from the
photo detector (110).

2. The method of claim 1, further comprising:

using the controller (30) to increase the optical power
of the linear beam generated by the laser light gen-
erator (120) when the optical power based on the
sensed signal is higher than a normal operating op-
tical power and lower than a preset optical power.

3. The method of claim 2, wherein the controller (30)
senses a warning signal when the optical power
based on the sensed signal is smaller than the nor-
mal operating optical power.

4. The method of any of the preceding claims, wherein
the controller (30) makes the optical power of the
linear beam be a constant.

5. A three-dimensional (3D) object generating appara-
tus comprising:

an optical-transparent component (100) com-
prising a working region (102);
a laser light generating module (160) compris-
ing:

a light emitter (122) for outputting a spot
beam;
a polygon mirror (1244) rotatable around an
axis for directing the spot beam into a linear
beam;
a flat-field convergent lens (140) positioned
between the laser light generating module
(160) and the optical-transparent compo-
nent (100), wherein a flat-field scanning
route is formed after the linear beam has
passed through the flat-field convergence
lens (140), and the working region (102) is
within a coverage of the flat-field scanning
route,
characterized in that
a flat-field optical sensor (20) is disposed
between the flat-field convergent lens (140)
and the optical-transparent component
(100) and positioned on the flat-field scan-
ning route, wherein the flat-field optical sen-
sor (20) is configured to sense an optical
power of the linear beam having passed the
flat-field convergent lens (140) and to gen-
erate a sensed signal based on the optical
power of the linear beam having passed the
flat-field convergent lens (140);
a photo detector (110) positioned between
the laser light generating module (160) and
the flat-field convergent lens (140), wherein
the photo detector (110) is configured to de-
tect an optical power of the linear beam that
does not pass the flat-field convergent lens
(140) and to generate a detected signal; and
a controller (30) electrically connected to
the laser light generating module (160), the
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flat-field optical sensor (20) and the photo
detector (110),
wherein the controller (30) receives the
sensed signal from the flat-field optical sen-
sor (20) and the detected signal from the
photo detector (110) and calibrates the op-
tical power of the spot beam based on the
sensed signal from the flat-field optical sen-
sor (20) and the detected signal from the
photo detector (110).

6. The apparatus of claim 5, further comprising:

a reflector (150) positioned between the laser
light generating module (160) and the photo de-
tector (110) for redirecting a part of the linear
beam from the polygon mirror (1244) toward the
photo detector (110); and
a converging component (112) positioned be-
tween the reflector (150) and the photo detector
(110) so that a focal point of the converging com-
ponent (112) is on the photo detector (110).

7. The apparatus of claim 5 or 6, wherein the flat-field
optical sensor (20) is made of charge-coupled device
or complementary metal-oxide-semiconductor.

Patentansprüche

1. Verfahren zum Kalibrieren einer optischen Leistung,
zur Ausführung durch eine Vorrichtung zum Erzeu-
gen eines dreidimensionalen (3D) Objekts, die einen
Laserlicht-Erzeuger (120) zum Erzeugen eines line-
aren Strahls und eine Flachfeld-Konvergenzlinse
(140) umfasst, und wobei eine Flachfeld-Abtaststre-
cke gebildet wird, wenn der lineare Strahl die Flach-
feld-Konvergenzlinse (140) durchläuft, wobei das
Verfahren umfasst:

Prüfen eines optischen Flachfeldsensors (20),
eines Fotodetektors (110) und einer Steuerung
(30), wobei der optische Flachfeldsensor (20)
auf der Flachfeld-Abtaststrecke positioniert ist,
der Fotodetektor (110) zwischen dem Laser-
licht-Erzeuger (120) und der Flachfeld-Konver-
genzlinse (140) positioniert ist, und die Steue-
rung (30) elektrisch mit dem optischen Flach-
feldsensor (20), dem Fotodetektor (110) und
dem Laserlicht-Erzeuger (120) verbunden ist;
Verwenden des optischen Flachfeldsensors
(20), um eine optische Leistung des linearen
Strahls, der die konvergente Flachfeldlinse
(140) durchlaufen hat, abzutasten und ein er-
fasstes Signal, das auf der abgetasteten opti-
schen Leistung basiert, an die Steuerung (30)
zu senden;
Verwenden des Fotodetektors (110), um eine

optische Leistung des linearen Strahls, der die
Flachfeld-Konvergenzlinse (140) nicht durch-
laufen hat, zu erfassen und ein erfasstes Signal
basierend auf der erfassten optischen Leistung
an die Steuerung (30) zu senden; und
Verwenden der Steuerung (30) zum Kalibrieren
einer optischen Leistung des Laserlicht-Erzeu-
gers (120) auf der Grundlage des erfassten Si-
gnals von dem optischen Flachfeldsensor (20)
und dem erfassten Signal von dem Fotodetektor
(110).

2. Verfahren nach Anspruch 1, weiter umfassend:
Verwenden der Steuerung (30), um die optische
Leistung des linearen Strahls zu erhöhen, der durch
den Laserlicht-Erzeuger (120) erzeugt wird, wenn
die optische Leistung auf der Grundlage des erfass-
ten Signals höher als eine normale optische Be-
triebsleistung und niedriger als eine voreingestellte
optische Leistung ist.

3. Verfahren nach Anspruch 2, wobei die Steuerung
(30) ein Warnsignal erfasst, wenn die optische Leis-
tung auf der Grundlage des erfassten Signals kleiner
als die normale optische Betriebsleistung ist.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die Steuerung (30) die optische Leistung
des linearen Strahls konstant macht.

5. Vorrichtung zum Erzeugen eines dreidimensionalen
(3D) Objekts, umfassend:

eine optisch-durchlässige Komponente (100)
mit einem Arbeitsbereich (102);
ein Laserlicht-Erzeugungsmodul (160), umfas-
send:

einen Lichtemitter (122) zum Ausgeben ei-
nes LichtLichtpunktstrahls;
einen Polygonspiegel (1244), der um eine
Achse drehbar ist, um den Lichtpunktstrahl
in einen linearen Strahl abzulenken;
eine Flachfeld-Konvergenzlinse (140), die
zwischen dem Laserlicht-Erzeugungsmo-
dul (160) und der optisch transparenten
Komponente (100) angeordnet ist, wobei ei-
ne Flachfeld-Abtaststrecke gebildet wird,
nachdem der lineare Strahl die Flachfeld-
Konvergenzlinse (140) durchlaufen hat,
und wobei der Arbeitsbereich (102) inner-
halb eines abgedeckten Bereichs der
Flachfeld-Abtaststrecke liegt,
dadurch gekennzeichnet, dass
ein optischer Flachfeldsensor (20) zwi-
schen der Flachfeld-Konvergenzlinse (140)
und der optisch transparenten Komponente
(100) angeordnet und auf der Flachfeld-Ab-
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taststrecke angeordnet ist, wobei der opti-
sche Flachfeldsensor (20) so konfiguriert
ist, dass er eine optische Leistung des line-
aren Strahls, der die Flachfeld-Konver-
genzlinse (140) durchlaufen hat, erfasst
und ein erfasstes Signal basierend auf der
optischen Leistung des linearen Strahls, der
die Flachfeld-Konvergenzlinse (140) durch-
laufen hat, erzeugt;
einen Fotodetektor (110), der zwischen
dem Laserlicht-Erzeugungsmodul (160)
und der Flachfeld-Konvergenzlinse (140)
angeordnet ist, wobei der Fotodetektor
(110) so konfiguriert ist, dass er eine opti-
sche Leistung des linearen Strahls, der die
Flachfeld-Konvergenzlinse (140) nicht
durchlaufen hat, erfasst und ein erfasstes
Signal erzeugt; und
eine Steuerung (30), die elektrisch mit dem
Laserlicht-Erzeugungsmodul (160), dem
optischen Flachfeldsensor (20) und dem
Fotodetektor (110) verbunden ist,
wobei die Steuerung (30) das erfasste Sig-
nal von dem optischen Flachfeldsensor (20)
und das erfasste Signal von dem Fotode-
tektor (110) empfängt und die optische Leis-
tung des Lichtpunktstrahls auf der Grund-
lage des erfassten Signals von dem opti-
schen Flachfeldsensor (20) und des erfass-
ten Signals von dem Fotodetektor (110) ka-
libriert.

6. Vorrichtung nach Anspruch 5, weiter umfassend:

einen Reflektor (150), der zwischen dem Laser-
licht-Erzeugungsmodul (160) und dem Fotode-
tektor (110) angeordnet ist, um einen Teil des
linearen Strahls von dem Polygonspiegel (1244)
zu dem Fotodetektor (110) umzulenken; und
eine konvergierende Komponente (112), die
zwischen dem Reflektor (150) und dem Fotode-
tektor (110) so positioniert ist, dass ein Brenn-
punkt der konvergierenden Komponente (112)
auf dem Fotodetektor (110) liegt.

7. Vorrichtung nach Anspruch 5 oder 6, wobei der op-
tische Flachfeldsensor (20) aus einem ladungsge-
koppelten Bauelement oder einem komplementären
Metalloxid-Halbleiter besteht.

Revendications

1. Procédé pour calibrer une puissance optique adapté
pour être réalisé par un appareil de génération d’ob-
jets tridimensionnels (3D) comprenant un généra-
teur de lumière laser (120) pour générer un faisceau
linéaire et une lentille convergente à champ plat

(140) , et un trajet de balayage à champ plat est for-
mé lorsque le faisceau linéaire passe à travers la
lentille convergente à champ plat (140) , le procédé
comprenant :

mettre la disposition d’un capteur optique à
champ plat (20), d’un photodétecteur (110) et
d’un contrôleur (30), dans lequel le capteur op-
tique à champ plat (20) est positionné sur le trajet
de balayage à champ plat, le photodétecteur
(110) est positionné entre le générateur de lu-
mière laser (120) et la lentille convergente à
champ plat (140), et le contrôleur (30) est con-
necté électriquement au capteur optique à
champ plat (20), au photodétecteur (110) et au
générateur de lumière laser (120) ;
utiliser le capteur optique à champ plat (20) pour
détecter une puissance optique du faisceau li-
néaire ayant traversé la lentille convergente à
champ plat (140) et envoyer un signal détecté
basé sur la puissance optique détectée au con-
trôleur (30) ;
utiliser le photodétecteur (110) pour détecter
une puissance optique du faisceau linéaire qui
ne passe pas à travers la lentille convergente à
champ plat (140) et envoyer un signal détecté
basé sur la puissance optique détectée au con-
trôleur (30) ; et
utiliser le contrôleur (30) pour calibrer une puis-
sance optique du générateur de lumière laser
(120) sur la base du signal détecté par le capteur
optique à champ plat (20) et du signal détecté
par le photodétecteur (110).

2. Le procédé selon la revendication 1, comprenant en
outre :
utiliser le contrôleur (30) pour augmenter la puissan-
ce optique du faisceau linéaire généré par le géné-
rateur de lumière laser (120) lorsque la puissance
optique basée sur le signal détecté est supérieure à
une puissance optique de fonctionnement normal et
inférieure à une puissance optique préréglée.

3. Le procédé selon la revendication 2, dans lequel le
contrôleur (30) détecte un signal d’avertissement
lorsque la puissance optique basée sur le signal dé-
tecté est inférieure à la puissance optique de fonc-
tionnement normal.

4. Le procédé selon quelconque des revendications
précédentes, dans lequel le contrôleur (30) fait en
sorte que la puissance optique du faisceau linéaire
soit une constante.

5. Un appareil de génération d’objets tridimensionnels
(3D) comprenant :

un composant optique-transparent (100) com-
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prenant une zone de travail (102) ;
un module générateur de lumière laser (160)
comprenant :

un émetteur de lumière (122) pour émettre
un faisceau ponctuel ;
un miroir polygonal (1244) pouvant tourner
autour d’un axe pour diriger le faisceau
ponctuel en un faisceau linéaire ;
une lentille de convergence à champ plat
(140) positionnée entre le module de géné-
ration de lumière laser (160) et le compo-
sant optiquement transparent (100), dans
lequel un trajet de balayage à champ plat
est formé après que le faisceau linéaire a
traversé la lentille de convergence à champ
plat (140), et la zone de travail (102) se trou-
ve dans une couverture du trajet de balaya-
ge à champ plat,
caractérisé en ce que
un capteur optique à champ plat (20) est
disposé entre la lentille convergente à
champ plat (140) et le composant optique-
ment transparent (100) et positionné sur le
trajet de balayage à champ plat, dans lequel
le capteur optique à champ plat (20) est con-
figuré pour détecter une puissance optique
du faisceau linéaire ayant passé la lentille
convergente à champ plat (140) et pour gé-
nérer un signal détecté basé sur la puissan-
ce optique du faisceau linéaire ayant passé
la lentille convergente à champ plat (140) ;
un photodétecteur (110) positionné entre le
module de génération de lumière laser
(160) et la lentille convergente à champ plat
(140) , dans lequel le photodétecteur (110)
est configuré pour détecter une puissance
optique du faisceau linéaire qui ne passe
pas par la lentille convergente à champ plat
(140) et pour générer un signal détecté ; et
un contrôleur (30) connecté électriquement
au module générateur de lumière laser
(160), au capteur optique à champ plat (20)
et au photodétecteur (110),
dans lequel le contrôleur (30) reçoit le signal
détecté du capteur optique à champ plat
(20) et le signal détecté du photodétecteur
(110) et calibre la puissance optique du fais-
ceau ponctuel en fonction du signal détecté
du capteur optique à champ plat (20) et du
signal détecté du photodétecteur (110).

6. L’appareil selon la revendication 5, comprenant en
outre :

un réflecteur (150) positionné entre le module
de génération de lumière laser (160) et le pho-
todétecteur (110) pour rediriger une partie du

faisceau linéaire du miroir polygonal (1244) vers
le photodétecteur (110) ; et
un élément convergent (112) placé entre le ré-
flecteur (150) et le photodétecteur (110) de sorte
qu’un point focal de l’élément convergent (112)
se trouve sur le photodétecteur (110).

7. L’appareil selon la revendication 5 ou 6, dans lequel
le capteur optique à champ plat (20) est constitué
d’un dispositif à couplage de charges ou d’un semi-
conducteur à oxyde métallique complémentaire.
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